A Gram-stain-negative, non-motile, heterotrophic, rod-shaped bacterium, designated strain W402 T , was isolated from an enrichment culture of a Tamarix ramosissima rhizosphere soil sample from the Xinjiang desert in the PR China. Analysis of the almost-complete 16S rRNA gene sequence showed that the isolate was phylogenetically related to a species of the genus Falsirhodobacter, having a close relationship to Falsirhodobacter halotolerans JA744 T (97 % similarity The genus Falsirhodobacter, belonging to the family Rhodobacteraceae, was recently proposed by Subhash et al. (2013) . At the time of writing, the genus comprised only one species with a validly published name, Falsirhodobacter halotolerans, which was isolated from the dry soils of an unused solar saltern. This species is represented by Gramstain-negative, motile rods, which are positive for catalase and oxidase. Recently, a rod-shaped, Gram-stain-negative, heterotrophic, non-motile bacterium, designated strain W402 T , was isolated from an enrichment culture of a Tamarix ramosissima rhizosphere soil sample from the Takla Makan desert edge in Xinjiang, PR China. Based on 16S rRNA gene sequence comparisons this organism was phylogenetically related to the family Rhodobacteraceae, and particularly to the genus Falsirhodobacter. Hence, the purpose of the present study was to determine the exact taxonomic position of strain W402
, was isolated from an enrichment culture of a Tamarix ramosissima rhizosphere soil sample from the Xinjiang desert in the PR China. Analysis of the almost-complete 16S rRNA gene sequence showed that the isolate was phylogenetically related to a species of the genus Falsirhodobacter, having a close relationship to Falsirhodobacter halotolerans JA744 T (97 % similarity). However, DNA-DNA relatedness between W402 T and F. halotolerans JA744 T was 43.2±1.2 %. Strain W402 T grew in 0-10 % (w/v) NaCl. The temperature and pH ranges for growth were 10-40 6C and pH 5.5-10.0, respectively. Optimal growth occurred at 1-3 % (w/v) NaCl, 30 6C and pH 7.0. The predominant cellular fatty acids were summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c, 61.4 %), C 18 : 0 (9.8 %) and 11-methyl C 18 : 1 v7c (8.2 %). The major quinone of strain W402 T was Q-10. Phosphatidylethanolamine was predominant in the polar lipid profile. The DNA G+C content of strain W402 T was 67.3 mol%. Taken together, these results confirm that W402 T represents a novel species of the genus Falsirhodobacter, for which the name The genus Falsirhodobacter, belonging to the family Rhodobacteraceae, was recently proposed by Subhash et al. (2013) . At the time of writing, the genus comprised only one species with a validly published name, Falsirhodobacter halotolerans, which was isolated from the dry soils of an unused solar saltern. This species is represented by Gramstain-negative, motile rods, which are positive for catalase and oxidase. Recently, a rod-shaped, Gram-stain-negative, heterotrophic, non-motile bacterium, designated strain W402 T , was isolated from an enrichment culture of a Tamarix ramosissima rhizosphere soil sample from the Takla Makan desert edge in Xinjiang, PR China. Based on 16S rRNA gene sequence comparisons this organism was phylogenetically related to the family Rhodobacteraceae, and particularly to the genus Falsirhodobacter. Hence, the purpose of the present study was to determine the exact taxonomic position of strain W402
T according to phenotypic properties, genomic relatedness and detailed phylogenetic analyses based on 16S rRNA gene sequences.
Strain W402
T was isolated from sandy soil from beside Tamarix ramosissima at the desert edge of Takla Makan in Xinjiang, PR China (40 u 489 N 84 u 179 E) on 25 July 2012. It was enriched in LB medium [1 % peptone, 0.5 % yeast extract, 1 % NaCl (all w/v); with the pH adjusted to 7.0 before autoclaving] at 30 u C with shaking at 200 r.p.m. for 2 days, followed by the isolation of a lemon yellow colonyforming bacteria on LB agar plates (LB medium with 1.5 % agar). The strain was cultivated aerobically at 30 u C for 24-48 h. Cells for systematic biochemical and molecular analyses were grown in shaking flasks (approx. 150 r.p.m.) of LB broth medium (Zhou et al., 2012) . Growth at 4, 10, 18, 25, 30, 37, 40, 43, 45 and 50 u C and at pH 4-10 (in increments of 0.5 pH units) was assessed using LB medium after 3 days (Zhang et al., 2010) . Salinity tolerance was tested after 3 days in LB medium supplemented with 0-12 % (w/v) NaCl at 30 u C (Jiang et al., 2014) . Strain W402
T grew in the temperature range 10-40 u C (optimum 30 u C) and at pH 5.5-10 (optimum pH 7.0) when tested in buffered media; however, no growth was observed at 4 u C or below. Routine cultivation was carried out at 30 u C and pH 7.0. Strain W402
T grew over a wide range of NaCl concentrations (0-10 %). However, strain W402
T was unable to grow photo-organoheterotrophically [anaerobically in the light 
inosine, uridine, thymidine, phenylethylamine, putrescine, 2-aminoethanol, 2,3-butanediol, glycerol, DL-a-glycerol phosphate, D-glucose 6-phosphate or a-D-glucose 1-phosphate. The two strains have the same quinone system (Q-10). +, Positive reaction; 2, negative reaction/not detected; AL, unidentified aminolipid; DPG, diphosphatidylglycerol; GL, unidentified glycolipid; PC, phosphatidylcholine; PE, phosphatidylethanolamine; PG, phosphatidylglycerol. All data were derived from the present study, except where indicated otherwise.
Characteristic 1 2
Cell width (mm) 0. (Subhash et al. 2013) . The mineral medium was reconstructed using the method described by Ormerod et al. (1961) . Stock cultures were maintained at 4 u C using LB medium and as glycerol suspensions (20 %, v/v) at 280 u C.
A polyphasic taxonomic approach was followed for the phenotypic, chemotaxonomic and genotypic characterization of strain W402 T . After the strain was grown on LB medium at 30 u C for 2 days, the cellular fatty acids were determined and cell morphology was observed. The fatty acid methyl esters were prepared according to Kämpfer & Kroppenstedt (1996) using the classical method of the Sherlock Microbial Identification System version 6.1 (MIDI) and analysed by GC (6890; Hewlett Packard) using the Microbial Identification Standard MIS Database TSBA6. Quinones were extracted from 100 mg of freezedried cell material using methanol/hexane based on the two-stage method described by Tindall (1990a, b) . Quinones were separated by TLC on silica gel, removed from the plate and analysed further by HPLC. Polar lipids were extracted according to the procedure described by Minnikin et al. (1984) and were identified by twodimensional TLC, followed by spraying with appropriate detection reagents, as described previously (Yuan et al., 2009; Zhou et al., 2012) . Cell morphology was observed by light microscopy (DM RAR; Leica) and transmission electron microscopy (model H-7500, Hitachi). Motility was assessed using the hanging-drop method (Skerman, 1967) , while the enzymic characteristics of strain W402 T were assessed using API ZYM bacterial identification kits (bioMérieux) (Bibi et al., 2013) . Cells of strain W402
T were non-motile, irregular short rods, which were 0.4-0.7 mm wide and 1.3-1.7 mm long (Fig. S1 , available in the online Supplementary Material). On LB agar medium, colonies were lemon yellow, circular, opaque and convex with entire margins; they were approximately 1.8 mm in diameter after 48 h at 30 uC (Fig. S2 ). Cells were positive for leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase, but negative for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and b-fucosidase. The fatty acid profile of strain W402
T included summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c, 61.4 %), C 18 : 0 (9.8 %), 11-methyl C 18 : 1 v7c (8.2 %), C 17 : 0 (5.1 %), C 10 : 0 3-OH (4.1 %), C 16 : 0 (3.7 %) and C 12 : 0 3-OH (2.0 %). The major polar lipids detected in strain W402
T were phosphatidylethanolamine, phosphatidylcholine, one unidentified glycolipid and one unidentified lipid (Fig. S3) . The predominant quinone was Q-10. The detailed physiological and biochemical characteristics obtained for strain W402
T are presented in Table 1 .
The utilization by strain W402 T of various substrates as sole carbon sources was examined using the GN2 MicroPlate system (Biolog), which included 95 substrates for testing the oxidation of carbon sources. Sample preparation and analysis were performed according to the instructions provided by the manufacturer. The results were obtained after 48 h using Microstation hardware (Biolog), and the data were analysed using MICROLOG version 3 software (Biolog). All the tests were conducted in triplicate. A summary of the various substrates used and of the tests is given in the species description and in Table 1 .
Antibiotic sensitivity of strain W402
T was tested using the diffusion method, which was described by Park et al. (2007) , on LB agar at 30 u C with discs (Sanofi Pasteur) containing the following antibiotics (mg): ampicillin (50), kanamycin (50), tetracycline (50), chloramphenicol (50), rifampicin (50), spectinomycin (35) and hygromycin (50). LB agar medium without antibiotics was used as a control, and experiments were conducted in triplicate. Strain W402
T was resistant to ampicillin, rifampicin, spectinomycin and hygromycin, but sensitive to tetracycline, kanamycin and chloramphenicol.
The genomic DNA of strain W402
T was extracted using a TIANamp bacteria DNA kit (Tiangen) according to the manufacturer's instructions. The 16S rRNA gene was amplified by PCR with bacterial universal primers F27 (59-AGAGTTTGATCATGGCTCAG-39) and R1492 (59-TAC-GGTTACCTTGTTACGACTT-39), which were adapted 
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Amaricoccus veronensis Ben 102 T (U88043) Rhodospirillum oryzae JA318 T (AM901295) Fig. 1 . Phylogenetic analysis of 16S rRNA sequences. The tree was reconstructed with the neighbour-joining method and shows the phylogenetic relationship between strain W402 T and representative members of the family Rhodobacteraceae, from primers fD1 and rP1 (Weisburg et al., 1991) and then ligated into the pSURE-T vector (Galen), followed by sequencing conducted by Takala (Dalian, PR China). Phylogenetic dendrograms, which showed slightly different topologies, were reconstructed by the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony methods (Felsenstein, 1985) with bootstrap values based on 1000 resamplings. The DNA G+C content was measured by employing the thermal denaturation method (Marmur & Doty, 1962) and calculated using the equation employed by Owen & Lapage (1976) . DNA-DNA hybridization studies were conducted using the fluorometric microdilution plate method (Yuan et al., 2009) . The 16S rRNA gene sequence of strain W402 T determined here was a continuous stretch of 1429 bp. To determine the phylogenetic position of strain W402 T , its 16S rRNA gene sequence and the sequences of the related taxa retrieved from the NCBI and EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) were compared. Evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1983) . A phylogenetic tree of 16S rRNA gene sequences of members of the genus Falsirhodobacter was reconstructed using the neighbour-joining method employed by Saitou & Nei (1987) with CLUSTAL W (version 1.81) and MEGA (version 4; Tamura et al., 2007) . In this neighbour-joining phylogenetic tree (Fig. 1) , strain W402
T clustered within the genus Falsirhodobacter and exhibited the highest levels of 16S rRNA gene sequence similarity with F. halotolerans JA744 T . The G+C content of the genomic DNA of strain W402
T was determined to be 67.3 mol%, which is a low value compared with that of F. halotolerans JA744 T (Table 1) . Levels of DNA-DNA relatedness between strain W402 T and F. halotolerans JA744 T were 43.2±1.2 %. The latter value is well below the 70 % cut-off point, as recommended by Wayne et al. (1987) , for species classification, thus confirming that the isolated strain represents a novel species of the genus Falsirhodobacter. The chemotaxonomic characteristics of strain W402 T were in agreement with results of phylogenetic studies, supporting the proposal that the novel bacterium belongs to the genus Falsirhodobacter.
Morphological, physiological and chemotaxonomic analyses indicate that strain W402
T belongs to the genus Falsirhodobacter; 16S rRNA gene sequence and DNA-DNA hybridization analyses indicate that it represents a novel species. Phenotypic characteristics, quinones, polar lipids and fatty acid analysis are also consistent with the assignment of novel species status to the taxon represented by strain W402
T . Therefore, it is concluded that strain W402
T represents a novel species of the genus Falsirhodobacter, for which the name Falsirhodobacter deserti sp. nov. is proposed. Differential characteristics of strain W402
T and the one other species of the genus Falsirhodobacter are shown in Table 1 .
Description of Falsirhodobacter deserti sp. nov.
Falsirhodobacter deserti (de.ser9ti. L. gen. n. deserti referring to the isolation of the type strain from desert).
Cells are aerobic, irregular, heterotrophic, Gram-stainnegative, non-motile rods. Colonies on LB agar medium are moderately lemon yellow, round, entire, opaque, convex, smooth with entire margins and approximately 1.8 mm in diameter after 48 h at 30 u C. Growth occurs optimally with 1-3 % (w/v) NaCl and over the range of 0-10 % (w/v) NaCl. The pH range for growth is pH 5.5-10.0, with optimum growth at pH 7.0. The temperature range for growth is 10-40 u C; the optimal temperature for growth is 30 u C. The type strain, W402 T (5ACCC 05851 T 5KCTC 32408 T ), was isolated from an enrichment culture of a Tamarix ramosissima rhizosphere soil sample from the Takla Makan desert edge of PR China. The DNA G+C content of the type strain is 67.3 mol%.
